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was performed in the ﬁrst 4 cases. Cartilage samples of 4 patients of the
ACI group at the same follow-up were used as control group.
Results: Before surgery the mean AOFAS score was 60.4±13.1 in “One
Step” group and 57.2±14.3 in ACI, while it was 83.8±8.6 at 12 months
follow-up in “One Step” group (39 patients) and 86.8±13.4 in ACI. Both
the group improved after surgery with similar patterns (p< 0.005) and
no differences were found in comparing the results. The histological
evaluation of the biopsy cartilage samples regenerated with both the
techniques highlighted various degrees of tissue-remodeling. An initial
columnarization of the chondrocytes was observed in the deep layers
in all the samples analyzed and collagen type II was positive in the
extracelluar matrix. In general, the cartilagineous structure was more
organized in the “One Step” group compared to control.
Conclusions: ACI have proved to be able to provide a repair tissue which
closely approximates the characteristics of the original one. Nevertheless,
the need of two surgeries and the high costs due to cell expansion are
to be considered major disadvantages of the technique. “One Step” pro-
cedure have proved to be capable to overcome the drawbacks previously
described, since BMDCs are concentrated directly in the OR during the
procedure, saving costs, time and morbidity. Furthermore, the clinical
results obtained with BMDCs were comparable to that obtained with
ACI and the tissues analyzed histochemically and immunohistochemi-
cally showed the formation of newly-regenerated structures with earlier
organization toward hyaline cartilage. Further follow up are necessary
to conﬁrm these results, but “One Step” technique may represent an
important advancing in the state or the art of cartilage regeneration.
489 EVALUATION OF THE CRYOPROTECTIVE EFFICACY OF
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Purpose: The performance of transplanted osteochondral allografts is
proportional to their content of living chondrocytes. Therefore, developing
methods of cryopreservation that can sustain chondrocyte survival is
a major goal for the effective use of allograft cartilage in repairing
cartilage lesions. Our previous studies showed that arbutin is more
effective in protecting articular chondrocytes from the damaging effects of
freeze/thawing than the classical cryoprotective agents (CPA), dimethyl-
sulfoxide (DMSO) and glycerol. To identify conditions more effective,
this study evaluated the cryoprotective efﬁcacy of combinations of those
CPA with arbutin, using human tibial plateaus as a model of large
osteochondral pieces.
Methods: Tibial plateaus were harvested from multi-organ donors within
24 hours of death, in strictly aseptic conditions according to the standards
of the Tissue and Bone Bank of the University Hospital of Coimbra,
Portugal, and the Portuguese Transplantation Organization. The lateral
and medial tibial plateaus from each donor were incubated in Ham F-12
Nutrient Mixture with or without the following combinations: 2.5% CPAs
(DMSO and glycerol)/50mM arbutin, 2.5% CPAs/100mM arbutin, 5%
CPAs/50mM arbutin and 5% CPAs/100mM arbutin, for 1 h 30 minutes
at 37ºC and then frozen at −20ºC/24 h. After the initial cooling, the
osteochondral pieces were transferred to a biofreezer at −80ºC. Thawing
was achieved by immersion in Ham F-12 nutrient mixture at 37ºC for
1 h. Chondrocyte viability was assessed in situ by a modiﬁcation of the
MTT reduction assay and by ﬂuorescence microscopy of cryostat sec-
tions stained with Calcein AM and Propidium Iodide. Where applicable,
statistical analysis was performed using the Student’s t test. Results were
considered signiﬁcant for P < 0.05.
Results: Chondrocyte viability in the osteochondral pieces before freez-
ing was identical in all the conditions tested. After freeze/thawing,
chondrocyte viability in tibial plateaus frozen without exposure to the
CPAs/arbutin combinations was only 12.2%±1.7 of that in fresh cartilage,
whereas it was approximately two fold higher in those pieces treated with
2.5% CPAs/50mM arbutin (25.7%±3.2) or with 5% CPAs/100mM arbutin
(23.9%±3.2). Fluorescence microscopy conﬁrmed these results.
Conclusions: The cryoprotection afforded by the combinations of CPAs
with arbutin, is lower than that previously observed with the use of
arbutin alone (~34% with 50mM arbutin), but higher than with either
10% DMSO or 10% glycerol alone. Arbutin, alone or in combination
with other CPAs, seems promising as a cryoprotective agent for allograft
cartilage. Changing other conditions, namely the freezing temperature,
may increase arbutin efﬁcacy.
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Purpose: Synthetic resorbable scaffolds are a new reality in the treatment
of degree III-IV chondral and osteochondral symptomatic defects of the
knee. Goal of this work has been the evaluation of clinical and histological
results obtained by the implantation of preformed synthetic resorbable
scaffolds.
Methods: 73 consecutive patients (58 women, 15 men) who underwent
implantation of synthetic resorbable scaffolds, of various diameters, com-
posed of poly(DL-lactide-co-glycolide). Average age at time of surgery
was 53 years (range 27−65 years). Of these 13 patients underwent
second look arthroscopy at one year in order to determine integration
of the plugs, ﬁll of the defects and quality of tissue formation.
Results: Clinical and functional outcome was evaluated with the IKDC
and WOMAC forms. IKDC evaluation showed an improvement of 38
points. WOMAC scores showed 89% improvement of pain and 86% im-
provement of function. Patients have also been controlled by serial knee
MRI’s that have shown progressive integration on bone plugs in absence
of adverse reactions. Second-look arthroscopies showed complete ﬁlling
and resurfacing of the defects with hyaline-like cartilage.
Conclusions: Synthetic resorbable scaffold resurfacing provides good
short term clinical results in the treatment of chondral and osteochondral
defects of the knee less than 2.5 square centimeters in size. Patients
experience an immediate pain relief and functional recovery, being quickly
able to move back to previous daily and sport activities. These preliminary
results highlight the need for further controlled, clinical, radiologic and
histological studies currently underway.
491 EFFECT OF CYCLIC TENSILE LOAD ON THE REGULATION
OF THE EXPRESSION OF MATRIX METALLOPROTEASES
(MMPS-1, -3) AND STRCTURAL COMPONENTS IN SYNOVIAL
CELLS
E. Raif II. University of Leeds, Leeds, UNITED KINGDOM
Purpose: Following anterior cruciate ligament (ACL) reconstruction with
synthetic scaffold, ﬁbrous tissue from the synovial membrane invades the
implant and proliferates within its structure forming a reactive tissue that
matures to cover the artiﬁcial ligament. During this stage the mechanical
loads acting along the implant are also propagated through the new
tissue, causing reorganisation and re-alignment of collagen ﬁbres, and
reduction of cell number. Both tissue maturation and remodelling are
only observed when the implant is taut in vivo: leading to daily mechanical
loading of the new tissue. Conversely if the implant is slack, newly formed
tissue remains immature and highly cellular with no organisation of the
ﬁbres. In our previous histological studies the application of cyclic tensile
strain (1 to 5%) for 1 hr/day for 9 weeks showed that (i) the larger the
amplitude the greater the coverage of the scaffold with synovial cells
and Extracellular matrix (ECM) (ii) the random arrangement of collagen
ﬁbers becomes well organised and oriented in the direction of strain. The
present in vitro study was designed to investigate the effect of mechanical
strain on the remodelling process of tissue induced around scaffolds used
for ACL reconstruction.
Methods: The scaffolds were seeded with synovial cells and left in culture
until completely covered, with a layer of cells and ECM. Constructs were
subjected to cyclic tensile strain (5% for 1 hr at 1Hz) and changes in
the levels of expression of genes for major ligament components (type I
and III collagen) and also metalloproteinases (MMP-1 and MMP-3), and
TIMP-1 were examined using RT-PCR. Additionally MMP activities were
measured using both zymography and collagenase assays.
Results: Cyclic tensile strain of 5% induced up-regulation of the ex-
pression of MMP-3 in synovial cells by almost three fold compared to
the unloaded control group (Fig 1). No differences were observed in
other transcripts. Furthermore, casein zymography (Fig 2) disclosed a
predominant 59 kD form in loaded implants, suggesting an increase in
activity of the glycosylated form of stromelysin (MMP-3). Three other less
active stromelysin forms (63 kD, 56 kD and 54 kD) were barley detectable
in both the loaded and control groups. Cyclic tensile strain did not alter
the activity of MMP-1.
Conclusions: Whether and in what fashion MMP-3 is involved in the
process of tissue remodelling, still remains unclear. However on view of
previous studies we hypothesise that the increase in MMP-3 synthesis
and activity by synovial cells under cyclic tensile strain may be related to
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the formation of a new ligament around the implanted scaffold by break-
ing down the provisional immature tissue formed by the synovium and
mediate the proteolysis of certain substrates. These play a critical role in
facilitating cell migration and generate factors that promote angiogenesis
and induce chemotactic migration of various cell types involved in the
process of ligamentization.
Figure 1.
Figure 2.
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COSTAL CHONDROCYTES IN PELLET CULTURE
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Purpose: In this study we investigate whether or not fetal bovine serum
can affect chondrogenic process of fully dedifferentiated costal chondro-
cytes which are frequently generated during extensive expansion in vitro.
Methods: After extensive expansion culture under the special medium
with FGF-2, phenotype of dedifferentiated human costal chondrocytes
were evaluated by cellular morphology and MSC speciﬁc markers. To
evaluate the effects of fetal bovine serum on the chondrogenesis, chon-
drocytes at passage 12 were cultured under pellet presence of TGF-
beta with or without FBS. And then the synthesis of glycosaminoglycan
and collagen as well as lacunae formation was evaluated during 4-week
culture period
Results: After passage 12, expansion rate reached over 10,000,000
folds, which showed fully dedifferentiated phenotype as well as MSC spe-
ciﬁc markers such as CD29, CD44 and CD105. Those bFGF-stimulated
dedifferentiated chondrocytes were successfully redifferentiated into the
chondrogenic lineage under pellet culture presence of TGF-beta with FBS
as well as without FBS. However the chondrogenic condition without FBS
signiﬁcantly stimulated GAG and type II collagen synthesis compared with
FBS containing condition.
Conclusions: Our results indicated that serum-free chondrogenic condi-
tion had stimulated GAG and type II collagen synthesis in redifferentiated
process of fully dedifferentiated human costal chondrocytes, which may
be considered for articular cartilage repair in the old aged.
493 ERK INHIBITOR PROMOTES CHONDROGENESIS FROM
BONE MARROW AND ADIPOSE-TISSUE-DERIVED
MESENCHYMAL STEM CELLS
G-I. Im, H-J. Kim. Dongguk University Int’l Hospital, Goyang, REPUBLIC
OF KOREA
Purpose: This study tested the hypothesis that MAP kinase inhibitors
enhance chondrogenesis and suppress hypertophic changes in the chon-
drogenesis from MSCs. PD98059, inhibitor of Erk1/2, and SB203568,
inhibitor of p38, was tested for bone marrow-derived mesenchymal stem
cells (BMMSCs) and adipose-tissue-derived mesenchymal stem cells
(ATMSCs).
Methods: For the induction of chondrogenesis, the in-vitro pellet culture
was carried out using 2.5×105 MSCs in chondrogenic medium containing
5 ng/ml of TGF-b2 for BMMSCs, and 5 ng/ml of TGF-b2 and 100 ng/ml of
BMP-7 for ATMSCs. From the 14th day of culture, subsets of the pellets
were additionally treated with PD98059 [0, 1 mM, 10mM] or SB203580
[0, 1mM, 10mM]. After two more weeks of in-vitro culture, pellets were
harvested for analysis.
Results: PD98059 treatment increased the DNA content and GAG
amount in both BMMSCs and ATMSCs while SB203580 showed minor
effects. The expression of COL1A1 decreased to almost a quarter with
PD98059 in BMMSCs while not changing in ATMSCs. mRNA of SOX-9
and COL2A1 increased by several times with PD98059 treatment in
BMMSCs and ATMSCs while SB203568 had less pronounced effects.
The gene expression of Runx-2 and, to a lesser degree, COL10A1
decreased with PD98059 in both BMMSCs and ATMSCs. On the other
hand, SB203568 elevated the expression of these two genes in both cells.
Conclusions: In summary, our study show the usefulness of ERK 1/2
inhibitor, PD98059, for the promotion of chondrogenesis and the suppres-
sion of hypertrophic changes. This ﬁnding could be utilized for cartilage
tissue engineering from MSCs.
